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afTHECLAPVtS: 

The status and content of each claim follows. 



1 . (Curretitly Amended) A sraiiconductor device, comprising: 
a drain electrode; 
a source electrode; 

a channel contacting the drain electrode and the source electrode, wherein the channel 
includes one or more of a metal oxide including zinc-gennaniunL zinc-lead, cadmium- 
germanium, cadnrium-tin> or cadmium-lead; and 

a gate dielectric positioned between a gate electrode and the channel. 

2. (Withdrawn) The semiconductor device of claim 1 , wherein the chaiinel includes one 
of an amoiphous form, a single-phase crystalline form, and a mixed^phase crystalline form. 

3. (Withdrawn) The semiconductor device of claim 1 , wherein the metal oxide includes 
an atomic composition of metal(A)^to-metal(B) ratio (A:B), wherein A and B are each in a 
range of about 0.05 to about 0.95. 

4. (Withdrawn) The semiconductor device of claim 1, wherein the metal oxide includes 
one or more of zinc-germanium oxide, zmc-Iead oxide, cadmium-germanium oxide, 
cadmium-tin oxide, cadmium-lead oxide. 
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5. (Wilhdrawo) The seiniconductor device of claim 4, wherein the metal oxide includes 
an atomic composition of metal(A)-to-metal(B) ratio (A:B), wherein A and B are each in a 
range of about 0.05 to about 0.95. 

6. (Original) The semiconductor device of claim 1, wherein the channel includes one or 
more compounds of the formula A^BxQcO;^ wherein each A is selected from the group of Zn, 
Cd, each B is selected from the group of Ge, Sn, Pb, each C is selected from the group of Zn, 
Cd, Ge, Sn, Pb, each O is atomic oxygen, each x is independently a non-zero integer, and 
wherein each of A, and C are different. 

7. (Original) The semiconductor device of claim 6, wherein the one or more compounds 
of the formula AxBxC^Ox includes an atomic composition of ratio A:B:C, wherein A, B, and 
C, are each in a range of about 0.025 to about 0.95. 

8. (Withdrawn) The semiconductor device of claim 1 , wherein the metal oxide includes 
one or more of zinc-germanium-tin oxide, zinc-tin-lead oxide, zinc-germanium-lead oxide, 
zuic-cadmium-germanium oxide, zinc-cadmium-tin oxide, zinc-cadmium-lead oxide, 
cadmium-gennanium-tin oxide, cadmium-tin-lead oxide, cadmium-germanium-lead oxide. 

9. (Withdrawn) The seixxiconductor device of claim 8, wherein the metal oxide includes 
an atomic composition or ratio A:B:Q wherein A, B, and C. wherein A, B, and C, are each in 
a range of about 0.025 to about 0,95. 
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1 0. (Original) The semiconductor device of claim 6, wherein the one or more compoTjnds 
of fonnula AxBxC^O^ includes D^^, to form a compound of the formula AxB^CxDyOx, wherein 
D is selected from the group of Zn. Cd. Ge, Sn, Pb, each O is atomic oxygen, each x is 
independently a non-zero integer, and wherein each of A, B, C. and D are dijfferent. 

1 1 . (Original) The semiconductor device of claim 1 0, wherein the one or more 
compounds of the formula A^B^CxDxO, includes an atomic composition of ratio A:B:C:D, 
wherein A, B, C, andD, are eacsh in a range of about 0.017 to about 0.95. 

12. (Withdrawn) The semiconductor device of claim 1, wherein the metal oxide includes 
one or more of zinc-germanium-tin-lead oxide, zinc-cadmium-gennanium'tin oxide, zinc- . 
cadmium-germanium-lead oxide, zinc-cadmimn-tin-lead oxidcy and cadmium-germanium- 



tin-lead oxide. 

13. (Withdrawn) The semiconductor device of claim 12, wherein ttie metal oxide includes 
an atomic composition or ratio A:B:C:D, wherein A, B, C, and D, are each in a range of about 
0.01 7 to about 0.95. 

14. (Original) The semiconductor device of claim 10, wherein the one or more 
compounds of formula AxB,C«D,0« includes E,, to form a compound of the fomiula 
AxBxQ,DxE,Ox, wherein E is selected from the group of Ge, Sn, Pb, each O is atomic oxygen, 
each X is independently a non-zero integer, and wherein each of A, B, C, D, and E are 
di£ferent. 
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15. (Original) The setmconductor device of claim 14, wherein the one or more 
compounds of the formida AxBxQfDxExOx includes an atomic composition of ratio 
A:B:C:D:E, wherein A, Q D, and E, are each in a range of about 0.013 to about 0.95. 

1 6. (Withdrawn) The semiconductor device of claim 1 , wherein the metal oxide includes 
one or more of zinc-cadmium-gemianium-tin-lead oxide. 

1 7. (Withdrawn) The semiconductor device of claim 16, wherein the metal oxide includes 
an atomic composition or ratio A:B:C:D:E, wherein A, B, C, D, and E, are each in a range of 
about 0.013 to about 0.95. 

.18. . (Withdrawn/Cuirently Amejided) A semiconductor device, compri^^ 
a drain electrode; 

a source electrode; 

means for carrying electron flow to electrically couple the drain electrode and the 
source electrode, wherein.the means for carrying electron flow includes one or more of a 
metal oxide including zdnc-gertnanium, zinc-lead, cadmium-germanium, cadmium-tin, or 
cadmi\3m4ead; and 

a gate electrode separated from the channel by a gate dielectric. 

19. (Withdrawn) The semiconductor device of claim 1 8, wherein the means for a channel 
includes a means for forming one of an amorphous form, a single-phase crystalline form, and 
a mixed-phase crystalline form. 
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20. (Withdrawn) The semiconductor device of claim 1 8, wherein the source, drain, and 
gate ejectrodes include a substantially transparent material. 

2 1 . (Withdrawn) A method of forming a channel, comprising: 

providing at least one precursor composition including one or more precursor 
compounds that include zinc oxide, cadmium oxide, germanium oxide, tin oxide, lead oxide, 
zmc-germanium oxide, zinc-lead oxide, cadmium-germanium oxide, cadmium-tin oxide, 
cadmium-lead oxide; and 

depositing the channel including the precursor composition to fbnn a multicomponent 
oxide from the precursor composition to electrically couple a drain electrode and a source 
electrode. 

22. (Withdrawn) The method of claim 21 , wherein depositing the channel includes 
depositing one of an amorphous form, a single-phase crystalline foim, and a mixed-phase 
crystalline form. 

23 . (Withdrawn) The method of claim 2 1 , wherein the precursor composition includes a 
liquid form. 

24. (Withdrawn) The method of claim 23, wherein depositing the channel includes an ink- 
jet deposition technique when the precursor composition includes the liquid form. 

25. (Withdrawn) The method of claim 21, wherein the precursor composition includes 
one or more precursor compounds that include A« one or more precursor compounds that 
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include B^, and one or more precursor compounds that include Cx, wherein each A is selected 
&om the group of Zn, Cd, each B is selected fiom tlie group of Ge, Sn, Pb, each C is selected 
from the group of Zn, Cd, Ge, Sn, Pb, each x is independently a non-zero integer, and 
wherein each of A, B, and C are dijBFerent 

26. (Withdrawn) The method of claim 25, wherein the one or more precursor compounds 
includes one or more precursor compounds that include D^, wherein each D is selected from 
the group of Zn, Cd, Ge, Sn, Pb, each x is independently a non-zero integer, and wherein each 
of A, B, C, and D are different. 

27. (Withdrawn) The method of claim 26, wherein the one or more precursor compounds 
includes one or more precursor compounds that include E^, wherein E is selected from the 
group of Zn, Cd, Ge, Sn, Pb, each x is independently a non-zero integer, and wherein each of 
A, B, C, D, and E are different. 

0 

28. (Withdrawn) The method of claim 2 1 , wherein depositing the channel includes 
vaporizing the precursor composition to form a vaporized precursor composition, and 
depositing the vaporized precursor composition using a physical vapor deposition technique. 

29. (Withdrawn) The method of claim 28, wherein the physical vapor deposition 
tcchniqne includes one or more of dc reactive sputtering^ rf sputtering, magnetron sputtering, 
and ion beam sputtering. 
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30. (Withdrawu) A method of manufacmring a seraiconductor device, comprising: 
providing a drain electrode; 
providing a soiirce electrode; 

step for providing at least one precursor composition including one or more pjrecursor 
compounds that include: zinc oxide, cadmium oxide/gennanium oxide, tin oxide, lead oxide, 
zinc^gexmanium oxide, zinc-lead oxide, cadmium-germanium oxide, cadjnaium-tin oxide, 
cadmium-lead oxide; 

Step for depositing a channel including depositing the precursor composition to form a 
multicomponent oxide from the precursor composition to electiicaUy coiipk the drain 
electrode and the source electrode; 

providing a gate electrode; and 

providing a gate dielectric positioned beiv^een the gate electrode and the channeL 

31. (Withdrawn) The method of claim 30, mcluding providing a substrate or substrate 
assembjy; and 

forming the semiconductor device on the substrate or substrate assembly. 

32. (Withdrawn) The method of claim 30, wherein the step for depositing a channel 
includes an ink-jet deposition technique. 

33. (Withdrawn) The method of claim 30, wherein providing the source, the drain, and the 
gate electrodes includes providing a substantiaUy transparent form of the source, the drain, 
and the gate electrodes. 
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34. (Witlidrawn) The method of claim 30, wherein the precursor composition includes 
one or more precursor compounds that include Ax, one or more precursor compounds that 
include Bx, and one or more precursor compounds that include wherein each A is selected 
from the group of Zn, Cd, each B is selected from the group Ge, Sn, Pb, each C is selected 
from the group of Zai, Cd, Ge, Sn, Pb, each x is independently a non-zero integer, and 
wherein each of A, B, and C are different. 



35. (Withdrawn) The method of claim 34, wherein the one or more precursor compounds 
includes one or more precursor compounds that include Dx, wherein each D is selected from 
the groi^ of Zns Cd,, Ge, Sn, Pb, each x is independently a non-zero integer, and vsiierein each 
of A, B, C, and D are different. 

36. (Withdrawn) The method of claim 35, wherein the one or more precursor compounds 
includes one or more precursor compounds that include Ex, wherein E is selected from the 
group of Zn, Cd, Ge, Sn, Pb each x is independently a non-zero integer, and wherein each of 
A.. B, G, D, and E sfcre different. 

37. (Withdrawn) The method of claim 36> wherein the step for depositing a channel 
includes step for vaporizing the precursor composition to form a vaporized precursor 
composition, and depositing the vaporized precursor composition using a physical vapor 
deposition technique including one or more of dc reactive sputtering, rf sputtering, magnetron 
sputtering, and ion beam sputtering. 
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38. (Withdrawn) A semiconductor device formed by steps, comprising: 
providing a drain electrode; 
providing a source electrode; 

providing a precursor composition that includes one or more precursor compounds 
that include: zinc oxide, cadmium oxide, germanium oxide, tin oxide, lead oxide, ^inc- 
germaniimi oxide, zinc-lead oxide, cadmium-germanium oxide, cadmium-tin oxide, 
cadmium-lead oxide; 

depositing a channel including the precursor composition to form a multicomponent 
oxide from the precursor composition to electrically couple the drain electrode and the source 
electrode; 

providing a gate electrode; and 

providing a gate dielectric positioned between the gate electrode and the channel. 

39. (Withdrawn) The semiconductor device of claim 38, wherein the precursor 
composition includes one or more precursor compounds that include Ax, one or more 
precursor compounds that include B^, and one or more precursor compounds that include Cx, 
wherein each A is selected from the group of Zn, Cd, each B is selected from the group Ge, 
Sn, Pb, each C is selected from the group of Zn, Cd, Ge, Sn, Pb, each x is independently a 
non-zero integer, and v^^herein each of A. B, and C are dififerent 

40. (Withdrawn) The semiconductor device of claim 39, wherein the one or more 
precursor compounds includes Dx, vrfierein each D is selected from the group of Zn, Cd, Ge, 
Sn, Pb, each x is independently a non-zero integer, and wherein each of A, B, C, and D are 
different 
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4 1 , (Withdrawn) The semiconductor device of claim 40, wherein the one or more 
precursor compounds includes one or more precursor compounds that include Ex, wherein E 
is selected from the group of Zn, Cd, Ge, Sn, Pb, each x is independently a non-2ero integer, 
and wherein each of A, B, C, D, and E are different. 

42, (Withdrawn) The semiconductor device of claim 38, wherein depositing the channel 
includes vaporizing the precursor composition to form a vaporized precursor composition, 
and depositing the vaporized precursor composition using a physical vapor deposition 
technique including one or more of dc reactive sputtering, if sputtering, magnetron sputtering, 

- and ion beam sputtering. 

43 , (Withdrawn) The semiconductor device of claim 38, wiierein providing the precursor 
composition inclubdes providing a liquid form of the precursor composition. 

' 44. (Withdrawn) ITie semiconductor device of claim 43, wherein depositing the channel 
includes an ink-jet deposition technique when the precursor composition includes the liquid 
fbim. 

45. (Withdrawn) A method for operating a semiconductor device, comprising: 

providing a semiconductor device that includes a source electrode a drain electrode, 
and a chaimel to electrically couple the source electrode and the drain electrode, a gate 
electrode separated from the chajonel by a gate dielectric, wherein the channel includes a 
multicomponent oxide selected from at least one metal cation from group 12, at least one 

11 

PAGE 14/24 ' RCVD AT 3/11/2008 5:36:32 PM [Eastern Daylight fone] ' SVR:USPTO'EFXRF«43« DNIS:2738300 ' CSID:18015727666' DURATION (m[n-ss):03-30 



03/11/2008 15:40 18015727666 RADER FISHMAN PAGE 15/24 



200316546-1 10/799,839 



metal cation fbom grpup 14, v^dierein group 12 cations include Zn and Cd, and group 14 
cations include Ge, Six, and Pb, to form at least one of a tiburee-component oxide, a four- 
component oxide, a five-component oxide, and a two-component oxide that includes zinc- 
gcmianium oxide, zinc-lead oxide, cadmium-germanium oxide, cadmium-tin oxide, 
cadmium-lead oxide; and 

applying a voltage to the gate electrode to effect a flow of electrons through the 
channel. 

46. (Withdrawn) The method of claim 45, wherein opiating the semiconductor device 
includes using the semiconductor device as a switch in a display device. 

47. (Withdrawn) The method of claim 45, wherein operating the sesrdconductor device 
includes conducting electrons through the channel in a linear region of operation. 

48. (Withdrawn) A display device, comprising: 

a plurality of pixel devices configured to operate collectively to display images, where 
each of the pixel devices mcludes a semiconductor device configured to control light emitted 
by the pixel device, the semiconductor device including: 

a drain electrode; 

a source electrode; 

a channel contacting the drain electrode and the source electrode, wherein the 
channel includes one or more of a metal oxide includmg: zinc-germanium oxide, zinc- 
lead oxide, cadmium-germanium oxide, cadmium-tin oxide, cadrxxium-lead oxide; 

a gate electrode; and 
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a gate dielectric positioned between the gate electrode aad the channel and 
configured to pertnit appiication of an electric field to the channel. 

49. (Withdrawn) The display of claioa 48, wherein the source, the drain, and the gate 
electrodes include a substantially transparent material. 

50- (Withdrawn) The display of claim 48, wherein the metal oxide includes an atomic 
composition of metal(A)-to-metal(B) ratio (A:B), wherein A and B are each in a range of 
about 0.05 to about 0.95. 

5 1 . (Withdrawn) The display of claim 48, wherein the channel includes one or more 

; : compouixds of the formula AxBxCxOx, wherein each A is selected fh)m the group of Zn, Cd, 
each B is selected from the group of Ge, Sn, Pb, each C is selected from the group of Zn, Cd, 
Ge, Sn, Pb, each O is atomic oxygen, each x is independently a non-zero integer, and wherein 
each of A, B, and C are different. 

52. (Withdrawn) Tlie display of claim 5 1 , wherein the one or more compounds of the 
formula AxBxQiOx mcludes an atomic composition of ratio A:B:C, wherein A, B, and C, are 
each in a range of about 0.025 to about 0.95. 

53. (Withdrawn) The display of claim 51, wherein, the one or more compounds of formula 
AxBxCxOx, includes D^^, to form a compound of the formula A^BxC^DxCx, wherein D is 
selected from the group of Zn, Cd, Ge, Sn, Pb, each O is atomic oxygen, each x is 
independently a non-zero integer, and wherein each of A, B, and D are different. 
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54. (Withdrawn) The display of claim 53, wherein the one or more compounds of the 
fomxula AxBxQcDxOx includes an atomic composition of ratio A:B;C:D, wherein A, B, C, and 
D, are each in a range of about 0,017 to about 0,95. 

55. (Withdrawn) The display of claim 53, wherein the one or more compounds of formula 
AxBxCxDxOx includes Ex> to form a compound of the fonnula AxB^CxD^Ex Ox, wherein E is 
selected from the group of Zn, Cd, Ge, Sn, Pb, each O is atomic oxygen, each x is 
independently a non-zero mtisger, and wherein each of A, B, C, D, and E are different. 

56. (Withdrawn) The display of claim 55, wherein the one or more compounds of the , ; 
fonnula AxBxCiDxExQx includes an atomic compositioja of ratio A:B:C:D:E, wherein A, B, C, 
D, and E, are.each in a range of about .013 to about 0.95. 

57. (Withdrawn) The display of claim 56, wherein the channel includes one of an 
amotphous form, a single-phase crystalline form, and a mixed-phase crystalline form. 
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